ever, controversy has arisen as it has been suggested that ordinary cows' milk should not be given before 1 year of age because of its relatively low iron and vitamin content,2 and because it is said to be associated with subclinical but appreciable gastrointestinal bleeding in infancy. 3 This review aims to examine published work relating to the association between feeding cows' milk to infants and small children and the subsequent development in them of blood loss from the gastrointestinal tract. It has been established that normal infants lose small amounts of blood in their stools; it has been estimated that the average 'physiological' loss of blood is 0-64 ml/day (range 0-17-2-5 ml/day).4 Although the presence of gross blood in the stool (haematochezia) is obvious, detection of occult gastrointestinal blood loss is more difficult. Interpretation of the available published reports is complicated by the application of tests of differing sensitivity and specificity. One of the most sensitive methods for the identification of occult enteric blood loss detects chromium-51 (5'Cr) labelled erythrocytes in incinerated faeces.±7 Other workers have used the orthotolidine reaction to detect faecal occult blood.8 9 Most workers, however, have used the guaiac test; orthotolidine gives a positive result with blood in a 1:20 000 dilution with saline, whereas guaiac gives a positive result in a 1:100 to 1:5000 dilution. Guaiac is a colourless leucodye that becomes coloured in the presence of hydrogen peroxide and haemoglobin. Unfortunately, this test reacts with many non-haemoglobin substances and poor sensitivity and specificity may confound interpretation; the commerical guaiac Hemoccult test3 10 is known to underestimate blood loss in stools." On 40%'4 based on the guaiac test to 50% in an extended study in which they used the 5"Cr erythrocyte labelling technique.7 Hoag et al, reported that 37/64 (58%) of iron deficient patients (aged 7-17 months) had positive guaiac tests compared with only 5/65 (8%) of normal subjects; furthermore, using faecal recovery of intravenously administered radioactive iron (59Fe), these workers calculated that over the three to four week period of observation anaemic infants were losing a mean of 41 ml of blood in their stools and they concluded that occult blood loss appeared to be a significant factor in the development of iron deficiency in early childhood. '5 Iron deficiency anaemia, gastrointestinal blood loss, and cows' milk The association between gastrointestinal blood loss, iron deficiency anaemia, and ingestion of whole cows' milk was suggested by several early criteria of Goldman et al, which require that the symptoms must subside after the elimination of milk from the diet; they must recur within 48 hours after a trial of feeding milk; three challenges must be positive and similar; and the symptoms must subside again after each challenge reaction.'8 All the children in this study had either occult (method not stated) or gross blood in their stools as well as evidence of a microcytic, hypochromic anaemia. Rectal biopsy in eight infants showed a proctitis which reverted to normal after milk elimination. Morton et al found that the introduction of whole cows' milk before the age of 6 months was associated with iron deficiency at this age and at 1 year, though they were unable to show a correlation between occult blood loss in the stool and iron status in infants of 1 year of age. 9 These studies, though suggesting that whole cows' milk can induce faecal blood loss of sufficient magnitude to contribute to iron deficiency in anaemic infants, do not address the question of whether substantial blood loss can be caused by feeding whole cows' milk to normal infants. The answer to this was sought by Ziegler et al, who undertook a prospective study of normal infants to quantify intestinal blood loss and iron nutritional status.3 Fifty two infants entered the trial at 168 days of age and were assigned at random to receive either pasteurised cows' milk or a milk based formula. Initially, 31 infants had been breast fed and 21 had been formula fed. With the feeding of whole cows' milk, the proportion of guaiac positive stools increased from 3% at baseline to 30% during the first 28 days of the trial (p<0 01), whereas the proportion of guaiac positive stools remained low (5%) with the feeding of formula milk. Although the proportion of guaiac positive stools among whole cows' milk fed infants decreased later, it remained significantly greater for the entire trial (p<001). Stool haemoglobin concentration increased markedly with the introduction of whole cows' milk, increasing from a mean (SD) of 622 (527) gg/g dry stool at baseline to 3598 (10 479) lig/g dry stool (p<0 01) during the first 28 days of ingestion of whole cows' milk. Among infants fed formula milk, stool haemoglobin did not increase and was significantly less than in the group fed with whole cows' milk (p<0 01). In infants fed whole cows' milk, the increase in haemoglobin concentration tended to be greater for those who had initially been fed human milk than for those who had initially been fed formula milk. Notably, iron nutritional status was not significantly different between the two feeding groups, although one infant became iron deficient after four weeks of ingesting whole cows' milk. Ziegler et al concluded that normal infants lose measurable amounts of blood in their faeces at all times and that feeding with pasteurised cows' milk leads to increased intestinal tract blood loss in a large proportion of normal infants.3 Moreover, some infants appear to be sensitive to pasteurised cows' milk and may lose large amounts of blood such that the amount of iron lost is nutritionally important. In the absence of gastrointestinal blood loss, the estimated requirement for absorbed iron is about 0-6 mg/day during the first year of life and Fomon et al calculated that enteric blood loss of 3 ml/day in anaemic subjects represented a loss of iron of 0-9 mg/day. 20 The findings of Ziegler et a13 contrast with those of a much larger study by Thomas et al.2' These workers, who also used faecal haemoglobin concentration in an assay which could detect as little as 1 mg of haemoglobin per gram of stool, found similar levels of enteric blood loss in infants receiving whole cows' milk (4/140 (3%)), human milk (7/338 (2%)), and formula milk (6/314 (2%)). Thomas Wilson et al also observed a dose dependent effect wherein the amount of whole cows' milk ingested was proportional to the amount of faecal occult blood loss; in one patient faecal blood loss of 9-3 ml/day was observed when the subject was consuming 2230 ml/day of milk and this decreased to a loss of 1-2 ml/day when consumption was reduced to 300 ml/day. This dose dependent effect might imply that the mechanism of damage could be via some direct 'toxic' effect of whole cows' milk on the gut22 especially as, at this stage, no classical immunological mechanism had been shown to account for the phenomenon. 20 Similarly, infants fed whole cows' milk had a significantly greater (p<0-001) number of stools positive for occult blood than did the other infants. These differences disappeared in infants aged more than 140 days. All subjects in this study received iron supplements which may account for the fact that no difference was observed between the two groups in terms of haemoglobin concentration, packed cell volume, serum iron, and total iron binding capacity. Fomon et al concluded that pasteurised cows' milk should not be fed to infants before 140 days of age.20 The differences between whole cows' milk and heat treated formula milks have led to suggestions2 28 that whole cows' milk should not be given to children under 12 months of age and that so called 'follow on' formula milks should be used in the second half of infancy in preference to whole cows' milk. There is no direct evidence from controlled studies that such formulas do indeed prevent blood loss from the gastrointestinal tract.
Age of ingestion of whole cows' milk One of the major criticisms of many of the early studies which purported to show an association between whole cows' milk consumption and iron deficiency anaemia is the rather young age (<4 months in many studies) at which some of the infants were given whole cows' milk.6 9 16 17 In the studies of Woodruff et al, for 16 weeks) , all of whom presented with haematochezia.4' Of these 11 were receiving cows' milk, four soy protein, two cows' milk and soy milk, and five were breast fed. All mothers of breast fed infants ingested whole cows' milk during lactation. Rectal bleeding stopped in 19/22 infants within one week of transfer to a protein hydrolysate formula (Nutramigen). In three breast fed infants, breast feeding was continued; each mother, however, was placed on a whole cows' milk free diet. Within two weeks symptoms resolved in these infants. Two months after symptom resolution, 17 formula fed infants were rechallenged with cows' or soy formula. In all instances a recrudescence of the presenting clinical findings was heralded by the reappearance of blood in the stools. In every instance symptom resolution and blood free stools were rapidly achieved after reinstitution of the protein hydrolysate formula feedings. Although these workers went to great lengths, by the process of elimination-challenge-elimination in a similar manner to that initially advocated by Goldman et al,'8 to confirm the diagnosis of protein intolerance in their patients, it is not clear from their report whether infants received whole cows' milk or a heat treated formula.
Histological appearances of the colon in infants with gastrointestinal bleeding An important feature of the study by Berezin et al was the demonstration of the histological abnormality associated with rectal bleeding in infants.4' Moreover, one of their most important contributions was to examine the mucosal response to elimination and challenge. Typical lesions, manifested by patchy aphthoid ulcerations, were observed by colonoscopy in the rectosigmoid colon in 19/22 infants. Histological findings included surface ulcerations and associated inflammation of the lamina propria and submucosa, marked by substantial eosinophilic infiltration. These appearances had resolved when subjects were re-examined two weeks after elimination of cows' milk or soy protein, or both, from the diet. Furthermore, the characteristic mucosal appearances recurred following challenge with either cows' milk or soy protein.
They concluded that in an infant with haematochezia and negative stool culture findings, an initial colonoscopy can identify the characteristic findings of milk induced colitis." Atopy, allergy, and cows' milk induced enteric blood loss This has long been a contentious subject; three aspects, however, stand out from published reports. Firstly, eosinophilic colitis is a manifestation of food allergy and not of cows' milk intolerance per se; several workers have described similar appearances in association with a wide variety of foods other than whole cows' milk including soy, beef, wheat, egg, and pork.35 4 Secondly, gastrointestinal blood loss is, in many instances, only one of several symptoms attributable to an allergic reaction; such associated symptoms include chronic diar-16 34 Results of such studies, though helping to increase the understanding of the mechanisms involved in the phenomenon of whole cows' milk enteric blood loss will not assist in the formulation of recommendations about the advisability of using cows' milk in late infancy. This issue will remain controversial until the prevalence of the phenomenon is accurately established. 
